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S ggg gfgl=t£Haromatic)^S£ 9J8r01 15j2£ 0)^ SrSoHB. SI Oil °)6H £J ^3>h SE9fe SS£ 5> r 
br#(carbazolepl» S» gO|3|£ i^fe S)3| SJy&)(l)S St!£lfe cJ^& HldS 1S» SUfg 9i OIMS OH 
SOU StfA|31 S ±M-3)| 01 e (host-guest) 311 2| g±J} SIS 8 BOO 2§! 3S0ICK 




&3|±J0||A) R,S C,~C,o2| 8MI3I. KB Oil tt>3Pr xl^S G~CJ>, 0 2I 8MI3I. «« SEfe U|»« HIW^I SEfe USBaPI 

oi2. afe u£s:>i. c,~c,o2i as sr&on sg^pf g-c°i srs ssji, xi& Efe uixi« niu 

31010), Xfe &S SEfe §4:0ia. 

aara. s^isi sob msi £4= axt srsst a* Ai±g°i hhs-oii sa 31^011 ah &21 ss&oi sxt §^32 
21a. *si. §3i£i 2£g°i sssi ai^hs m ±mx\. m aioia us ^xmoi roe ^e? 3hs. v ei 01x1:2 ao. 

Oiae 8£X)°I JUS. SSS ¥31 S! #31801 2¥ S^gs 2J2CH, ^?|x| SXfSI S?b 01 XII W XI ¥31 

XDS21 LiNbftS 0IS8KM fl|a*S2lCK LiNbGS 0|§& irSX)°| (J2l*g 10GHaaO|8t?t £131 HHS«| »AHCH §S 86! 
m m& §±X)£A) LiNbGfe Ahg£| §h 311 Oil ¥£i! 2°S 0H&3OI. LiNbQ 2| 03138 MStSn 231®^ gi§ 
3)Xlfe #3| 2g» lit 01 8 S II& 4:Xf°l 2^3) 2A)|31!*!°S ggfol SSSII SICK 

#3i saxi 2f a §§s s-sx) aismssi ns& aoiona ¥3igg ois°i s-a» emoi ois xisoii 
a?afe »a. #31 saxf jng;= 3H3H axf ?s°i bskhi/h ?ie!ea) usoi uNbj a asE»i bbor bist 

01 aSHswitching) ^EUI (50 picosec. vs. 2 nannosec). gCHSJ ^01 0)^ (100 Q vs. 10 GH). £E 

& #3| §311 2gll 1§S 3 r gS0| #31 OHgOII 0)2H 3)XI°I =f4:X) WIS MO) , 3d SENS UHfi. S53I. 
QfohSICKMach-Zchnder) 2.^3)1, S ±B£IM(beam splitter). SSfS Blr3|(dircct ional coupler). X-^9lxl(X- 

switch)s°i ssspi- nei goiem ^aiiqioii seth s^xioii oh¥ #Eier §§§ xmn sia. 

#3i urn*} mmz e.^ s^nsi sgs)B si si a sngsoiot g ami^ e a^is^si^. sas^, nam m 
^! 9i§S0| Q^im. 

XISBUI <&=?S #31 2SK §l§g USD OH SOU bldg SSJ) #3ISS ^gJSIOI ^SKpol ing)A|2J ^^-3)1^ 
(host-guest) 311 H^XK SSX) #3|g§ HSIf£| ^iHOII ^IHIOI^S 01 § of 01 S# lifAIEJ ^iK(side chain) 
SSXt #31^01 USX) ^±H§ 01 S ^iH HgXKraain chain). HdlH HSX)S 3H2AIEJ 3)12 HgXKcrossI inked 
polymer )S0l 91Q. ^81 , bid* SSX) #3|g§ ?gJ8)0) ^SfAlEi S^M-3||^e (host-guest)3)|°| S^X)§ #31 H 
SX) IHSS S)a§0) HgX) SSS S£I0I0IES Afg&ESM) 331^6,^ SSOI 150TC0H/HE Pi§o)D2 S3 
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siaa. nau. 01 seioioihoii ch& saw §shse:>> y°oi MeioioiHsi gsa:>> 2ootcoi&oiiah sj 

oiu^i rag oil ^gj@ ga» s^igei mm s s^^i g gmgog xoisiiq 9ia. 

msiM, s ggsi 2gn 0H§uf°i &§soi ?*si2 a?i#sf3 snoi oi^ ^46>oi 2501C01&21 ssoiiahe 
is! msh^ gojun dtm s?e> oiuy ssiaxi atfe mat! k3» asu mss^ai 21a. 

s essi ae &ji A!f?§[ bid§ S2» sin 01 g si a i^wi xii2on= aai sisaita 21a 
401 =2j se> omef goiswi stab as =38 egapi ?isioi s-sgoii/Hfe ^aiaoisE^ isoicoi&oichah 

|»2£ OH^ 2^2 SIM dia§ 3S» 2}§^§°l SSKrelaxat ion)S gfXItf 4= Slfe M£IO|QIEg Umi} DH§^ A|§8I 
H. 25» 0HH2J S£IO|0|E12| a^PSI = §£|0^0||AIE&2| (compat ibi I ity)OI ?48H1, S3 ^§S0| #2( 

3fS SE SEfer §3 g£0||A|2| ^sJ 3! SrSH) £§!■ S2s ^^S sl^SfSPI ?I8|0| SfHISDIS Bftg 8^1 
9\m Se**!(l)2| af?§h dia§ SS» SlSgf A|g8}E£AH t!S|£E^ *?4=2 §S» ±IfS 4= 2121CK 




£PI &10BAI R,. R, £! Xfe d>£f ^a. 

= bias tan 2ig-g(i)s a»^g?i2i gna aif gopiei smie^isi aw^g^ia 3^8^ ei?i°i 
= , g ^«2i dial sa» snm(i)2i chs^joi oil im<N(ii)Liui ijy^(iv)s seafe oha^oi sii^sji 

£ LIMS5IM 21 XI 2 AH 235121 §!XHn &£2] 22, a»4»g^lS £g3l§ 3HI2AH 3§5|2| ^J}D[ 32} 3Zf 

4g}|£ USS5IB 5 HI 9 AH 225151 §4: 01 g g&2| 0F2E5I21 SifgOia. 



S^A' 3 



no 2 — - (n) 




-3>=dH*(3l8>OIE§ EhS 01* Ojy&ia 2}§A|31 01 &j g^ais CfS. 4-UMSIHiyO^|S!0||AI = a y§A| 
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NBS(N-«££^£!OIOIEm !=^0|UIOItf M21Q. 01 §mgS M £IOHH5^mOIS2f 2±SUI0IS§ BSCK 01 

S^SUIOIMSf BI&&KII) Sf^S fll£A| trgg 9M«-3-3l£W8rQI8K>l = DME(aOII^A|OII&) SOHSKHIAH NaH 

ois e>s e^°£ ggme pea ac*. 



mm*! 9 



H3C-O-S0 2 Na ( -^^ H3C-O-S0 2 CH 3 (3) 



NBS 



ccr 4 



BrCH 8 



S0 2 CH 3 (4) 



P(0Et) 3 



0 



(EtO) 2 P-CH 2 -<>-S02CH3 (5) + 




CHO (1) 



mm^ 12 



DME 




S0 2 CH 3 (III) 



□20. &x\ gouis 3mmi\m &x\ ^g;>i£ ums^is :?nie!AH ^ eosi naiei ejgoi &^ oig sera ui 
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ism oi e*s g ^1 oil qi £i n-s^ smise ^swis ^^a. 
oig ggsjs aei if a. 



^3' 4' 75 




q-(CF,),-0H 



HC(CH 2 ) 




(6) 



H 2 N 




NaN02 + 
N ° 2 HCl/HaT 01 



-O"N0 2 (7) 



H0(CH 2 )e 




HO(CH 2 ) 6 



+. Cl-N 2 . — O~ N0 2 



N=N -H^-N0 8 -T"(JV) 




sgss isafe s ^ssi bias saw atis oi^ s stej a:>i s§t :xi^s aciis hu&m nmx m 
§01 geioi^si &gs s ojggoi ?4=8taa. oia» §3 o>§g° saw asgsi aw soppi &asi oi 
soi^pis oi^otspi cm soi a. se§i. g ^s°i bias ssit sttf§8 sa=.s2i 3ibis:>iM sssii gAioii 2» 
bias saw m&o\ 9io\M @ii§ geioj JHSS2I Aig ss?^ oma °-ai aoi se?[ 2ooroi^ 

og g^og oi|° ohgsjo) uia§ SSIt §HJg2| g§Krelaxation)S SHI' 4= Slfe M£|0|OIEg 2fK 0H§S 

AtgatssAH bias saw ammm 2sn qhi°i &ss. bias saw asssi §3 axi »&Aia 4= 

aaa. 

g&et bist aoi s mas saw aims e&2i s^w i^a_a§ oigsioi oian :>ixi S0121 s±w wi^r 
011 oigis 4= sici. oiim soi, bias saw snts§:nsw amoi g£ioioi=oii us biss gtiAis oiei 301 § 

S}£ }|S ?I0II ^Alil ^ ±S 3 g 31 01 SEHISg ^0*g SI5&CI. ^§ ^X|£I3101 

0I0I = 21612!AH 

cm 21 ^Aioiife s ass § a ^ai^^s ^g§i^ 201x1°}. s 3*321 s^s essife 21s omo. 

[61 AIM 11 

Set^BOII 11.7g(0.16mol)2| OMFS 0T)M SSS LHSI2 UAH S^Sg 3SB10I = (24. 1g. 0.16nol)B qatAltiO. 
30M * 01 StSS^IS 35"CS S£I2 N-0l|g3tb|§(28. 1g. 0.14mol)S ^ffff CIS, 35'COIIAH 10AIZI S2! ? 45 1: 
2| 500mt S0|| 52 S^ISOI 9901 «i| OHWW jZtteCK »gS§ * §§ SlU OUSSS XD^SSIOI 2 

&2| 9-0Hl9|bt^-3-3[=bt^Qlo[0l = S(1)S 2SLC1. 4=8 =95% =86tl, :,H NMR(200 MHz. CDC Is. 8 ) 1.40(t, 

311), 4.28(q. 2H), 7.21, 8.51(m, 7H). 10.3(s. 1H). 

9-OI|g9[b|-S-3-9[=btS»aiolOI = (40. 18ramol)S 150mt°| S^eOOII gS8| ^012 UAi . Oiy&(2g. 21.5nunol)S 

a?h8 a§. 9-^Eia.-Mi3 (Dean-Stark trap)S OlgoHAH #EH£ II 31S1SAH 18A|2t S9h StgAI2JC1. ttS 9 

«• ea« man ef iy .§=.21 m^sui uah, i§ Jisteud i5om«°i «ia§ a?ia as. g^s a§2 

on at*s& essis a^ej sboi mssaa. ois otaata as ssoiai a^sioi 4.5gsi ss§(2)f asto. 

ro.p : ,H NMR(200 MHz, COCU. 6 ) 1.45(t, 3H), 4.36(q. 2H), 7.25(ra. 4H). 7.45(m. 5H). 8.03(d, 1H), 8.18(d. 1H). 
8.61(t, 2H). . 

9-^Eta-MSOI §xl@ S£t^30ll 4-UMSffliyO1AI|B!0IIAI = (3.64g, 20. 1mmol )21 S^2!!M S3 HgfSfPJAI 51 

tfg(2)(4g, 13.4mmol)M £!£!6I S3ia ^ 12AI2I g?> VtSM3\Vi ^ Oi¥S 31 = ^^L||0|M2| gZfflPI ^2JC1. 01 
gi§ somqii oiAH^|0||A| = (2.4g. 40.2nunol)M S&SI S?1§h &#810||AI 2AI2} gSt ^gA|9IPi QI3l = ^^yiOia0ll 
2| » Cft^l »«fifO. y§SEl LH£I2 ^glSIOIIAI gOHS Kfit §E Hl^l ^ 150m«S mTtti ? a Si Oil ^ 
SSOI IHSSecl. 01 2! S 0I31& ^ aS 21SS101 ^#^2) S.^ v 2| 9-XISPP1 011121 S1tfg(ll)g =2iC1. 

4=g;%, ^$=m =217TC : ,H NMR(200 MHz. COCL 6 ) 1.46(t. 3H). 4.37(q. 2H), 7.21(iu. 2H), 7.52(m, 3H), 7.67(m, 
3H). 8.24(ra. 3H). 

l^AIOII 2] 

p-ggoy ^n|<=!2!iAI= £gg(178g, 1mmol). i§ b10l91MU|0|M(168g, 2mmol) SI QOIIij ^ffllOl S(189g, 1.5mmol)S 
S»8[3 400ntf2| mm gDHS 8101 AHS iBSQ. 20A|^ g°h &#AI9I2 UA| 751C^ 8E1 U|£|2 ^51 

oi ^ ssi^imos ase m o\mm ■. s (i:i)oiiah bis§ai?i 4-011 g ^gg?ey(3)§ saa. 4S;78%, 

=98-C ; 'H NMR(200 MHz, C0CI 3 , 6 ) 2.43(s, 3H), 3.0(s. 3H). 7.35(d. 2H), 7.78(d. 2H). 

4-0111 S^e!!(18.7g. 0.11nunol)S 200m< Algal B±0II Sa§| g6H& ^ N-SS2^aO|0| = (NBS. 17. 8g, O.lramol) 
21 0.2g2| d10l2!!Se{ffl^A10l = (BP0)S m?\o\Oi ^§6^1 &#AI£ja. 8A|y &}g ^ 60"C SEi LH£II1 01 ^EHS 01 
218101 ^aolOIES MWo\H Ol^g y§HOII 51 ¥ §21 gf»81S ^^S§°l 4-OI|g^gg!!§MS010l = (4)?l 
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Saa. ^§:64%, =89TC : -H NMR(200 MHz, COCI,, 5 ) 3.0(s. 3H), 4.49(s, 3H). 7.85(d. 2H). 7.91(d. 2H). 

4-01I1 B!§! «SD)0ia(52g, 0.1mmol)§ 250m* SEI^aOH «a MEIOIIg S^DJO|M(16.6g, O.lmmoDS 

sah e>§ g^ie ms&o. e aizi g^ie &HAm a &ehoiiah a#? yj^ esiahm ni^sm e^^is 

928)01 $li?S e«fllB 2¥ *HIH8)S 0H¥ §£31 g .feffeO. OI2S a 3S0^a£DI(g#2!i : OII^O^I EIIOI 

mmtt = 3:1)£ MEI §XII8)01 4-(0lll gSy )ffl!§!S±SL||0|M(5)S SSIQ. 4=§:72% ;,H NMR(200 MHz. COCI,. 6 ) 
1.23(t. 6H). 3.0(s. 3H). 3.24(d. J=22.2 \j. 2H), 7.48(d. 2H). 7.86(d. 2H). 

250m«21 3? gd)±aO)l 80m«2| 2!£S 1 .2-P0II^A|0||&(OME)g. g2 £eS)0IE£)0ia(0.65g. 27imnol)B StfAiaCI. 2 
g *0i| 0lli!3)d)§-3-3) = d)gfai8IE(4g. 18nunol)S S^SKM 2S8I goHSU 5§ ^011 60m«2| 2J£S OMEOil sl*!A|2J 
4-(0il§ **Sy)e!!§!S±5L)|0|M(5.51g. 18iranol)B ££8| ^ofAI&CJ. &S8I 38)@ *0ll ££S 110TCS II 8) S3 AH 
4AI3 S2> ^§A|2J at, il Ul£ia 200<i*2| gfi§ SfeCf. OIUH. Jn&^SJ DI All SBOI £!2JC). OI2B 

OllgOfAliaiOISS 0|g8KM ^g8H» ¥4= MgSCS 3£S ^ CHI gOHS 3) Oil AH HI » 811! 2 01 life SSIi Oll&gg 

oiesioi hisss o§. oijima as s^oiiah as si- 01 4.5g(4-§ =67%) si a&g(in)s 22*0. ^i=§ =i67r ;, 

H NMR(200 MHz, CDCI 3 . 6 ) 1.40(t. 3H). 3.05(s. 3H). 4.34(q. 2H). 7.36(m. 4H). 7.48(ra. 5H). 7.68(d. 1H) . 7.92(d. 
1H). 8.24(t. 2H). 

[^AI0II3] 

,000m«2| 3? M£)^aOI! 3)d)g(24.5g. 0.146nK)l). gC0,(40.4g, 0.292mol) S 400"X°I DMFS SO) Di, 01 

§31011 6-aSS-1-«!^S(16.7g. 0.122mol)§ 38)AI€J ^ 24AI2* SSI SAAIZIO. asia UAH y§ SttSS SOB 5 
2 3££2S°£ 9ffiQ. §5H§ ¥4= MgSC£ 33E& * gOHS 99»0IAI fll^Sia UfflXIS ^£l3)§y 3 

aSDfS32HHI(S»«! :• MBOMiaiOIM:ttU*-l:1)£ S£l SHISCI. SOUIfe afllS «!{/0Mie(9:l)8 OIS XD2§ 
6101 «| dt«s§! aSIS 22 01 21 a 012} of a 2SQIIAH 2£o)0| 9-(6-8)0|Es|A| 0|4|)9}HtB(6)S-a2lCl. 4=g 

=65% =123TS : 'H NMR(200 MHz. COCI,. 6 ) 1.32-1. 9T(m. 4H), 3.57(t, 2H). 4.29(t. 2H). 7.20-8. 14(ra. 8H). 

g gg g>|->) 5 til SI S-Sf^aOfl 10n*o| 5! & S&21 5m«2| g§ ga p-L|££0)y a(4.3g. 30.8ramol)S S21& ^ 15 

g s°i a erne p-uM^oiy& 8)oiE£a££)oiE:» assa. oi et§ ?s§§ ^e-s g:>i£ ±)§! ^ oh*? 

3|| -a^e CIS. 10g2| ggS SPIoia £sU0l££)0IE(2.17g. 30.8mmol)S SEi -4-4.5TCS SXIofSAH SS8I S 

e, 6 ui3 ^ xf^is oiaois esK)i axil asii oia8)a. 01 axus 20^21 o)Ane<oiiAiaoii ^ei m 9-(6- 

SfOia^AI §i)^)3)b)S(8g. 30mniol)g S^ISIOI g£l M£ia 16AI2f SeffO. SSii 012}^ 

m 01 a e! i§ so) so. aaa uah a^eyas ihs§§)oi 6.4g(4-s 5i%)°i m§ s^si a&s(iv)e gao. 

fe§ =143'C) 
[^AIOII 4] 

^aioii ioiiah mzm mmm(\\)m nmp gon 011 i5wt%s mmno\ si^ #£ioiejAiioia(piQ 2200. sieiria) him) g^oii 

10-30wt%S SSS 0.2p ra Ell HE HEI5 0ia8)a. OI^M 0I£I 301 3|» 91 Oil ^Af§h m, ±E 3 

U8I0I HI5&D. 

01 (EH , gEH)£°l ¥3HIS SIS^S 5^8)01. ^Wlfe SI 34= Oil StdiaiSCI. Ji\ZS SEIUSS 90"C0)|AH 3M S2> S ^. 
lot: °| 200TC7)f XI ^sAIEJ ^ 200 IOIIAH 30S S9i 0l0IE§Kiraidization)8)aAH 

l^AIOII 5-6] 

ditis sax) ssrss a&ndii) s (iv)m Aiga 21 0121011b a aim sa egsi^i ^Aio)aa. 

[^AIOII 7) 
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Aj£|g ?|eoi| ei¥ E^m gSSIfe = 8 Igs^lS S^8Ka. gEHS(cladding)gg olB«|A|2| PIQ 2200S MB 
8101 iS2gg| ^ ^ A| Oil 42} IrS gg25 ggal^Ch gBHS§ ?I2| 301(core)gHSfe PIQ 21000)1 fe'AIOII 1 CHI Ai 
U2» Sllfgg 20wt%£ SSff 3!S ±5! 3 §3101 fll^@ S}S» ^EH°| 30|#g if55« 

(photobleaching)S OlgolOI EIUS2) ^(confinement )g ihQ. 

fll^S 30)# 9| Oil fe&^E (HI^AI(N0A61)S &¥ g2HS££ ±S 3g§ ? I}£I20£ 2^21 £01 32ISII) 160^ £ 
SOU 1AI2! g°J tCI. 3 £112 UAH S^S 913101 ^4 CHI 5§ 25 g 2*6111 251 S§t S2IM 2|CH&°£ o| 

51 913101 ^SKpoling)AIEja. ^Slfe 150"C -2001C2I §f MaiO|M(hot plate)9IOII ^£IS 51 B§ ¥3 ^£15 512*21 

si¥ a^iu Maim efaj 9121 &¥2=? aioioii m ms 100-200V21 *if? sejg 5isioi oi¥CH2a. =*mm 

£!=!§ 5IS39J 0|All5|g5lir§ OlgolOI SIU^S tO£f ±{2*8101 lr£II|£t! if^HS SIS^CI. 

ajaioii 1 urn 3CHIAI m&m biau sail sufgsi 251 mm*> a ^aioii 4 mxi 7oiiai diss serosa 

XI2J ^si .^i§ li, blag 32X1 SI If g 21 g^2| S£|0|0l = 0ll §5|g|fe gHbl(10~40wt%)0|| OiSi & 

Eg £MS0\ g£IS§ Sf^ 21212. gag 1-2dl/cmg UEIUH2t°0l. 250"C SSH EE 3£ 400"C2| gl| S£S 

51113 2l2tC*. 

&d\wm ed\ mstm si a sag £^21 ssg on so. 

a^is^M^fe b&'Baibss ^ssiaa. aiom eis^^asigdTojoi aga sai 5ier2i aoiiah 021 zrs 

51X12 SJAIolOI. MSI OH HWS ga& * = S=0||AH BMSOI USCI. SAhSSI EES 2JAIS0IIAH 45' PI SE^ol 
m pIU2l sill 35|5h a 511 SO. p»2l s»2J2| A a X|B(phase retardation)S £eiltt-b}HI9! M&5ICHI 2|6H £^§Ch 
3#5I0I|AH g^gJ2| AB7I (output laser intensity)fe 0I5D±IP.M *>0I2CI. 

lo = 21c sir? ("V sp/2) 

0)51 AH Icfe S>5|^(half maximum intensi ty)0ID. ^ 2^011 Si 22r V=Vm sin o> mtS 221S 01, 251 fij»(M 
2| ft 8 nOII 2I6H 9l4f2*21 SSI 6 » 71 gESO. 3£IH. 2f 0 2| H.»0I1 2J& SJ(pII|2l sIW)2| g£ £§|0|| 5I9J& 6 s 

£ ¥5isio. aeiH?, 25i g*i 3114= ^(~3r u )s oiai 412s ^oiaci. 

r,,^ { (UtM)l(4*Vm[ctrl) I (» ? rsinf) w /(n 2 -2sin 2 S) I l/sm 2 fl 

015IAH, A S 2JAI HIS. nS S£IO|2| gig. ImS gig A||5|2| 2 = . Icfe &>3I^. VmS 5I6H2 22i2| 2=01 
a. 3£I2, n=n,=n 0 S 5IS32JCI. 



§^?s i. sidi ^e.^(i)s Hasife tise bias saxi seg. 
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012, ussJi. c,~c„°f »eon iroot a«e g~c„°j mm {as^i. «# se^ bias aiy 

510101. Xfe &± SEfe SdbOIQ. 

2. jgil&OU 910\M. f\fe Xbgigi_£§2£ ote ISIf SJSg. 

3. mwm 9io\M. f\fe gg^iom §^g§ ?§°g sh^ oi<y§ sa» »gg. 



S^gf 4. ^IllSOil 910\M. F^te Ll^ gJIOIg X=M§J S££ mfe ul<ys »»». 

a?» 5. xn2goii s{o^A^ l r,s oiiiigg s§°£ sht mas saw ass. 

6. HI3S0A 2iw.y, ivsi sss duioih, p,s oiig&g ^s°g sfe man sa» 

U?g- 7. -H480D SiOf/H. R.S 6-SWH^A| ^gog gffe dl£g #a» ggg. 

s^s 8. / &d\ saw surge 2sn ohhoii saAis gg m±s-:Hi:±:S(host-guest):>iis oigsfe saw 4: if 
•a hissoii^sioiaj. <zz\ saw aegsfe aiis mw Eiztf e chj= » §21 sums Aigsra gsim oH§si= g 

£|O|0l£=S AtSfita sgog Sffe SEIttSi! S±W2| SIS 
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